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(57) [Abstract] 

[Problem] Positive electrode and negative electrode, to be thin f 
orm flat plate which possesses active material layer on electrode 
substrate ofthe respective metal foil, while evading short circuit 
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due to electrode mutuaifine positional deviation this said 
positive electrode and negative electrode through separator, 
laminating, in laminated type secondary battery whichbecomes, 
it decreases number of parts, makes battery production step 
simple. 

[Means of Solution] Electrode of polarity of at least one putting 
between solid part amountwhere active material layer does not 
exist active substance, is arranged in 2 site,the said electrode 
entirety is accommodated inside bag separator, active material 
layer of theaforementioned 2 site opposing with active material 
layer of electrode of polarityof other and in order to be located, 
aforementioned electrode (To cross section U and V- 
shape)being bent at solid part amount, makes constitution 
which becomes. 
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[Claim(s)] 

[Claim 1] Positive electrode and negative electrode, to be thin f 
orm flat plate which possesses active material layer on electrode 
substrate ofthe respective metal foil, this said positive electrode 
and negative electrode through separator, laminating, in 
thelaminated type secondary battery which becomes, 

Electrode of polarity of at least one putting between solid part a 
mountwhere active material layer does not exist active 
substance, is arranged in 2 site.the said electrode entirety is 
accommodated inside bag separator, 

Active material layer of aforementioned 2 site opposing with ac 
tive material layer of theelectrode of polarity of other, in order 
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to be located, theaforementioned electrode being bent at solid 
part amount, laminated type secondary battery whichdesignates 
that it becomes as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards lami 
nated type battery which uses thin form electrode which was 
formedmaking use of electrode substrate of metal foil. 

[0002] 

[Prior Art] Generally there is with a wound type which through 
eparator, winds thepositive electrode and negative electrode of 
flat plate in spiral and a laminated type which through separator 
laminates positive electrode and negative electrode of flat plate 
in electrode structure of secondary battery. There is a merits 
and demerits respectively in both system, it is applied 
accordingto respective application. Generally, as for wound 
type we are utilized mainly in miniature domestic use secondary 
battery, the laminated type lead storage battery is applied to 
large type secondary battery to center. As for lithium ion 
secondary battery which recently is utilized, from fact that 
thethin form electrode of thing and 100 m to 200 m 
where former place miniature domestic use is centerof 
development is adopted, structure of wound type is 
adoptedgenerally. But, this battery is applied to application of 
large type, as disclosed inthe for example Japan Unexamined 
Patent Publication Hei 7 - 302616 disclosure, also structure of 
square is worthy of to examination inthe fully. Because becaust 
with cylindrical in comparison, square when formingthe 
assembled battery which consists of battery of large number, is 
superior in thevolumetric efficiency. As for lithium secondary 
battery, in order to use electrolyte solution system where 
electrical conductivity is low incomparison with organic 
electrolyte solution or other aqueous solution electrolyte 
solution, as for decrease of internal resistance and current 
densitywith enlargement of reduction and electrode surface area 
of gap between electrodes with themaking thin of electrode it ij 
a unavoidable. Because of that, with square laminated type 
battery, improvement device of stepwhich laminates electrode 
of large number becomes one of main pointof technology. 
With square laminated type battery which uses thin form 
electrode which was formed making use of theelectrode substral 
of metal foil, improvement device of step whichlaminates 
electrode of large number becomes one of main point ofthe 
technology. Proposition of one, is shown in Japan 
Unexamined Patent Publication Hei 9 - 12921 1 disclosure. 
Then, system which inserts at least one of positive/negative 
electrode in bag separator isdisclosed. Because of this, short 
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circuit due to electrode mutual fine positional deviation in 
structurewhich laminates electrode of large number can be 
evaded. ' 

[0003] 

[Problems to be Solved by the Invention] But, regarding techno! 
ogy which is shown in above-mentioned Japan Unexamined 
Patent Publication Hei 9 - 12921 1 disclosure.consideration of 
viewpoint, decrease of battery part points is not done, 
thecomplexity of battery production step due to handling large 
number has not been solved the thin form electrode. It is 
Problem That This Invention Seeks to Solve while evading 
shunting due to electrode mutual fine positional deviationin 
battery of construction which laminates electrode of large 
number, todecrease number of parts, to make battery 
production step simple. 

[0004] 

[Means to Solve the Problems] Above-mentioned problem is so! 
ved for sake of, positive electrode and negative electrode of 
this invention, Respectively being a thin form flat plate which 
possesses active material layer on electrode substrate ofthe 
metal foil to be, this said positive electrode and negative 
electrode through separator, laminating, becomes as for 
laminated type secondary batterywhich, In order electrode of 
polarity of at least one putting between solid partamount where 
active material layer does not exist active substance, is arranged 
in the2 site, for said electrode entirety to be accommodated ° 
inside bag separator, active material layer ofthe aforementioned 
2 site opposing with active material layer of electrode of 
thepolarity of other and to be located, aforementioned 
electrode (To cross section U and V-shape)being bent at solid 
part amount, it designates that it becomes as feature. Putting 
between active substance solid part amount on electrode 
substrate of metal foil of theabove-mentioned one layer, 
because that one layer does role of electrode 2amount of 
conventional laminated type battery, to decrease electrode 
number of layers as result it ispossible laminated type battery 
which possesses electrode (Below , 'U' shape electrode you 
inscribe. Not being bent temporarily at active substance solid 
part amount, for convenience 'U' shape electrodeyou inscribe. ) 
which possesses theactive material layer of 2 site. In addition 
also number of layers (number) of separator can decrease, 
number of parts of battery it becomes reducible by adopting this 
invention as result. Because of that, battery manufacturing 
step is simplified, this laminating thin form electrode of large 
number regarding indispensible laminated type square lithium 
secondary batteryespecially is important. It comes to point of 
because of this contributing to thedecrease of battery 
production cost, meaning in regard to utility is large. 
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[0005] Furthermore by fact that V shape electrode is adopted 
connecting site betweenthe electrode due to welding etc 
decreases, in addition to anticipatingthe simplification of 
further battery production step, be able to control theincrease 
of resistance between poles due to connection, battery internal 
resistancebecomes small, output characteristic is improved 
Because of that it becomes profitable in application which high 
output isrequired. In addition because with this invention bag 
separator is adopted, short circuit dueto fine gap of electrode 
with thin form electrode laminate battery of large number can 
becontroled. In addition fear of short circuit with flaking of 
active substance can bedecreased. In other words effect with 
prior technology (Japan Unexamined Patent Publication Hei 9 - 
12921 1 disclosure) which is mentioned earlier isacquired in sarr 
way. 

[0006] 

[Embodiment of Invention] Embodiment of this invention in a 
ccordance with drawing, furthermore youexplain in detail. 
Figure 2 is 'U' shape electrode 4 which relates to this invention. 
As for 1 as for positive electrode substrate and 2 which consist 
of thealuminum foil of thickness 10 to 30 m as for positive 
electrode terminal and 3 lithium cobaltate and the manganese 
jp9 acid jpjt> A or other positive electrode active material , it 
is a positive electrode active material layer which consists of 
carbon powder or other conductor , and thepolyvinylidene 
fluoride or other adhesive in figure. When you bend aloneside 
same Figure dashed line AB 'U' shape electrode 4 is formed. 
Wrapping this 'U' shape electrode 4 with separator, it shows 
state which you storeto bag separator in Figure 1. In figure, 5 is 
separator, you bend when alongside the dashed line A' B' bae 
separator 5 entering V shape electrode 4 is formed. It consists 
of polyethylene , polypropyl.+eor other polyolefin type or 
microporous membrane of otherpolymeric material in 
separator 5 , thickness is used those of 20 to 60 m. In 
addition, as for periphery of separator 5 while obstructing short 
circuitbetween electrode due to active substance which it moves 
or falls off of theelectrode with separator 5 as bag, or, in order 
at same time todesignate permeation to electrode group of 
electrolyte solution as fully, intermittentlyglueing is 
administered by thermal weld or other operation, sectional 
view is shown in Figure 3 and Figure 4 as example of laminatec 
type electrode groupwhich is formed making use of this bag 
separator 5 entering 'U' shape electrode 4: As for Figure 3" and 
Figure 4 because of lateral cross section of electrode group, the 
electrode terminal has extended to perpendicular direction of 
drawing, is not shown in the in the diagram . Figure 3 as show 
in Figure 1 and Figure 2, has shown longitudinal cross-sectional 
view when positive electrode isdesignated as bag separator 5 
entering 'U' shape electrode 4. In figure, as for 6 as for negativ« 
electrode substrate and 7 whichconsist of copper foil of 
thickness 8 to 35 m it is a carbonaceous or metal oxide or 
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other negative electrode active material , and anegative 
electrode active material layer which consists of polyvinylidene 
fluoride or other adhesive, negative electrode 8 is formed from 
negative electrode substrate 6and negative electrode active 
material layer 7. Allotting negative electrode 8 to inside and 
outside of U' shape electrode 4, laminated electrode group 
isformed. 

[0007] Figure 4 is electrode group lateral cross section when als 
o negative electrode makes 'U' shape electrode. Here V shape 
negative electrode 8' being combined with bag separator 
entering 'U' shape electrode 4(positive electrode), it isarranged. 
In case of this construction, because positive electrode and 
negative electrode both becomes 'LP shape electrode 
construction, number of partsdecrease and effect which 
resistive loss of connection between thepoles decreases are largf 
In addition, 'U' shape negative electrode 8' is not 
accommodated in bag separator 5 regarding the same Figure. 
Also it is possible to make construction which is accommodated 
in the bag separator 5. 

[0008] 

[Working Example(s)] It compared examined battery (A) and c 
onventional battery (B) of this invention, battery (A) of 
construction of Figure 3 of this invention 5 wasassembled 
making use of 'IT shape electrode 4 of construction which is 
shown in the Figure l and Figure 2. size of battery, was 
height 150 mm , width 163 mm and thickness 43 mm, the 
battery capacity made 55 Ah. In positive electrode as for 
graphitic material and separator microporous membrane of 
polyethylene type ofthe thickness 25 m, as for electrolyte 
solution in order in mixed solvent of volume ratio 1 : 1 of 
theethylene carbonate and dimethyl carbonate for 
concentration to become 1 mol/1, it is a solutionwhich melts 
lithium hexafluorophosphate (LiPF6) in lithium manganate 
and negative electrode . battery container made stainless steel 
of thickness 0.3 mm. Although above-mentioned 5 electrode 
group is laminated, manual operation time which is required wa 
1 6 hours * person, electrode group of construction of Figure 3 
after inserting, you connected the electrode terminal to battery 
container, sealed cover, after that with thevacuum dryer dried 
in fully, predetermined amount filled electrolyte solution, 
closed airtightthe liquid spout. Furthermore .ultrasonic 
welding, technology of laser welding was appliedto seal and 
airtightness of battery container respectively in welding the 
electrode terminal. 

[0009] Until you start closed type square battery 2 which it acqu 
ires and after driving, the5 hours charge with 0.2CA, after 1 
hour stoppage, with 0.2CA battery voltagebecomes 3.0V, it 
discharged. Furthermore , you started and with driving, until 
with thecharge 0.1 CA with 10 hours charge - 1 hour stoppage - 
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0.1 CA battery voltage becomes 3.0V,the 3 cycle you repeated 
cycle of discharge - 1 hour stoppage. Next, in same way 5 
hours after charging with 0.2CA, thesequential it discharged wit 
0.5CA, 1.0CA, and 3.0CA appraisedthe discharge ratio 
characteristic. Result is shown in Table 1 . From chart regardin 
3.0CA, discharge capacity of 90 % or higher of 0.2CAdischarge 
is acquired. 

[0010] On one hand, until you start 3 of battery which isacquir 
ed in same way as description above and after driving, the5 
hours charge with 0.2CA, after 1 hour stoppage, with' 0.2CA 
battery voltagebecomes 3.0V, it discharged. After that, 
furthermore 5 hours it charged with 0.2CA. This battery from 
height of 80 cm 10 times it fell in floor surfaceof concrete. 
Until circuit voltage after that measurement (Verification of 
tiny short circuit shunting) is done, furthermore withthe 0.2CA 
battery voltage becomes 3 .0 V, it discharged, result is shown ii 
Table 2. As been clear from chart, there were not any where 
open circuit voltagechanges among battery of 3 which is tested, 
with drop test ,in addition, also change of discharge capacity 
was little. 

[001 1] 55 Ah battery (B) of same specification as battery (A) o 
f above-mentioned this inventionthe 5 was produced. However 
you did not use TJ' shape electrode to positive electrode , you 
made structurewhich is stored up in bag separator, cross'sectio 
schematic diagram is shown in Figure 5. In figure, 10 is bag 
separator entering positive electrode. Furthermore , although 
this battery 5 electrode group is laminated, themanual operation 
time which is required was 2 0 hour * person. Result of doing 
test which is similar to Working Example 1 making useof this 
battery is shown in Table 1 and Table 2. With battery (B), 3. 
OCA discharge discharge capacity, is 83 % of 0.2CAdischarge 
from Table 1, approximately 7 % it is lower than the battery 
(A), fact that battery (A) is superior in discharge ratio 
characteristic has beenshown. In addition, as for battery (B) 
after drop test as for open circuit voltage it doesnot change for 
most part from Table 2, but fact that thescatter of discharge 
capacity becomes large has been shown. 

[0012] 

[Table 1] 





m&& (Ah) 


ftB*0. 2CA j &«^0. 5CA 


fl«¥l. OCA 


flt«¥3. OCA 


(A) 


55. 2 j 53. 6 


52. 1 


49. 8 


(A) 


54. 7 | 53. 0 


51. 4 


49. 0 


(B) 


55. 3 53. 6 


50. 8 


46. 2 


(B) 


54. 9 53. 1 


50. 2 


45. 0 
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[0013] 
[Table 2] 
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CA) 


4. 07 


55. 2 


4. 06 


55. 0 


(A) 
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5 5. 4 


4. 05 


55. 1 


CA) 


4. 06 


55. 0 


4. 08 


54. 6 


(B) 


4. 04 


54. 8 


4. 05 


51. 2 


(B) 


4. 09 


55. 2 


4. 06 


53. 0 


(B) 


4. 08 


55. 6 


4. 08 


54. 9 
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[0014] 

[Effects of the Invention] Battery of this invention was superio 
r in high discharge property in comparison withthe 
conventional battery , also discharge capacity after drop test 
stabilizing was shown. As for this, bag separator entering 'U' 
shape electrode which becomes this invention theresistance 
between electrode is little, fact that misalignment between 
theelectrode due to at time of can insertion or impact etc after 
closingairtight is difficult to occur is reflected. In addition, 
decrease of number of parts with adopting bag separator 
entering'U' shape electrode and improvement of operating 
efficiency with that it was remarkable. 
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[Brief Explanation of the Drawing(s)] 

[Figure l] It is a figure which shows bag separator entering elec 
ode which relates tothe this invention. 

[Figure 2] It is a figure which shows electrode which relates to t 
is invention. 

[Figure 3] It is a longitudinal cross section configuration diagrai 
which shows laminated type electrode group which relates to 
this invention. 

[Figure 4] It is a longitudinal cross section configuration diagrar 
which shows laminated type electrode group which relates to 
this invention. 

[Figure 5] It is a longitudinal cross section configuration diagrar 
which shows conventional laminated type electrode group. 

[Explanation of Reference Signs in Drawings] 

l . positive electrode substrate 
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2. positive electrode terminal 

3. positive electrode active material layer 

4. 'U' shape electrode 

5. separator 

6. negative electrode substrate 

7. negative electrode active material layer 

8. negative electrode 

[Figure 3] 



[Figure 4] 
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[Figure 5] 
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[Figure 2] 
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